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57 ABSTRACT

An embodiment of a local enhancement apparatus is pro-
vided, in which a block divider divides an image into a plu-
rality of blocks, and a first enhancement unit performs a
brightness-preserved enhancement on each block of the plu-
rality of blocks to generate a brightness-preserved block. A
second enhancement unit performs a brightness-adjusted
enhancement on the each block to generate a brightness-
adjusted block. A scene dynamic range estimator generates a
dynamic range of the image according to characteristics of
the image. A blender blends the brightness-preserved blocks
and the brightness-adjusted blocks to generate an enhanced
image based on the dynamic range.

19 Claims, 5 Drawing Sheets

14 18 20
MG BP
Brightness-Preserved 3
Enhancement Uit
Block Divider - 19 Blender >
BA
Brightness-Adjusted ()
Eshancement Unit
16
DR
Seene Dynamic S
Range Estimator




US 9,307,162 B2

Sheet 1 of 5

Apr. §5,2016

U.S. Patent

[ DId

opusig

Vi

Joyeuinsy sfuey

07~

d¥

w STWIBUA(] SUIDG
:La]
91~/
L) JUSWesuBYUT]
pasuipy-sssumydug
61~ WP Yo0Ie
() JUSIHDOUBYUS]
pastasoig-ssomyduy f
DI
™~ 1~



US 9,307,162 B2

Sheet 2 of 5

Apr. 5, 2016

U.S. Patent

¢ DId

vy iatitide)
sBury
| STIRUACY
dad SUIDE
291
iy
TUSWIROURUY
{1 pownlpy [
Vil -ssomydug
Ppusy 61~ H@Mw&@
iy F301d
TUSWS0URYUY
1 1 peamesarg |
4t} -ssemydug
0z~ 81~ b1~

styeiedde [DUIDOURYLH (2007

081"

DI

SIS[IONTOD
amsodxd
omy
ps1-
syIun SI0SUSS
Furssanoud adeu
X amsodxs
uogs
L o4 sopynopes | L —~
uonisodmos g ORI 144!
aFewy onEl o smsodxyg Sy
SIOSUSS
S 091~ S
Bmssoooud e srmsodxs
[¥Xid Fuory
~
0LT~ 42 raaled e
SID][ONTOD
amsodx
ouy 51
304




U.S. Patent Apr. 5, 2016 Sheet 3 of 5 US 9,307,162 B2

E ratio

E high

FIG. 3

E low

DR



US 9,307,162 B2

Sheet 4 of 5

Apr. 5, 2016

U.S. Patent




US 9,307,162 B2

Sheet 5 of 5

Apr. 5, 2016

U.S. Patent

¢ Dld

aduel OTWRUAD SU1
U0 Poseq SafpUll POOUBLUS JSBHUGD DUOOSS 9} pue 1811) oy Suipusiy

Tirs- 1
afewr pooURYUS JSEOU0S PUOISS © 9jRIouad afew poyuRyUS ISBAUO0D 1SH] B MReiousd
0} odv oysodiios o) U0 JESOsUBYHD 01 ofvun asodmos 513 U0 JUNUSOUBYES
15enuos poataserd-ssomydug v SumIoneg senuos poysnfpe-ssomyfug v Summiopsg
01pS- 8078

smsodxs Poys oy 03 smsodxs
Juoy a1 0 orrer amsodys up uo poseq o8ues S1WBUAD & Suneisusn

9075~ ﬂ
ofeun
aysodwioo v oul sefeu ainsodxs 1oys o) pue Juo] sy Sunngquio))
pors - ﬁ

SUSDS SWES B WK amsodys poUs v giis ofeunr omnsodxs Joys B pus
sinsodxs Fuol v yiia ofevw sumsodxs Juoy » Suumdes 4joanoadsay

TOvS 0%




US 9,307,162 B2

1
LOCAL ENHANCEMENT APPARATUS AND
METHOD TO GENERATE HIGH DYNAMIC
RANGE IMAGES BY BLENDING
BRIGHTNESS-PRESERVED AND
BRIGHTNESS-ADJUSTED BLOCKS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to image processing technol-
ogy, and in particular relates to a method and an apparatus for
enhancing image.

2. Description of the Related Art

In digital photography, many approaches have been devel-
oped to construct high dynamic range images. One of these
approaches is to combine multiple exposures of the same
scene to retain detail in light and dark areas.

Various image enhancement approaches are used to
improve image quality. Take contrast enhancement as an
example, which is a procedure used to improve contrast in
images. Compared with global contrast enhancement, local
contrast enhancement can bring out more detail in an image.
For local contrast enhancement, an image is first divided into
several blocks, and then a procedure called histogram equal-
ization is performed to each of the blocks so that the pixel
values of pixels in a block are transformed based on a contrast
enhancement function of the block.

Histogram equalization processing of the local contrast
enhancement may change the brightness of each block. For
example, if a block contains more dark pixels, the brightness
of the block may increase after the histogram equalization
processing. On the other hand, if a block contains more light
pixels, the brightness of the block may decrease after the
histogram equalization processing. In a scene that its dynamic
range is close to the dynamic range an image sensor can
reproduce, however, the local contrast enhancement by local
histogram equalization may reduce the global contrast due to
the block-wise brightness adjustment. That is, if a block con-
tains more dark pixels, the brightness of the block may
increase to reveal more details after the histogram equaliza-
tion processing, but the increased brightness of an original
darker block would decrease the global contrast.

BRIEF SUMMARY OF THE INVENTION

An embodiment of a local enhancement apparatus is pro-
vided, in which a block divider divides an image into a plu-
rality of blocks, and a first enhancement unit performs a
brightness-preserved enhancement on each block of the plu-
rality of blocks to generate a brightness-preserved block. A
second enhancement unit performs a brightness-adjusted
enhancement on the each block to generate a brightness-
adjusted block. A scene dynamic range estimator generates a
dynamic range of the image according to characteristics of
the image. A blender blends the brightness-preserved blocks
and the brightness-adjusted blocks to generate an enhanced
image based on the dynamic range.

An embodiment of a multi-exposure imaging system is
provided, in which a long exposure image sensor captures a
long exposure image based on a long exposure from a scene,
and a short exposure image sensor captures a short exposure
image based on a short exposure from the scene. An exposure
ratio calculator obtains an exposure ratio of the long exposure
to the short exposure. A local enhancement apparatus divides
a composite image into a plurality of blocks, performs a
brightness-preserved enhancement and a brightness-adjusted
enhancement on each block of the plurality of blocks to
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generate a brightness-preserved block and a brightness-ad-
justed block, and blends the brightness-preserved blocks and
the brightness-adjusted blocks to generate an enhanced image
based on the exposure ratio.

An embodiment of a local enhancement method is pro-
vided, in which a long exposure image and a short exposure
image are captured based on a long exposure and a short
exposure respectively from a same scene. The long exposure
image and the short exposure image are combined to obtain a
composite image. A dynamic range is generated based on an
exposure ratio of the long exposure to the short exposure. A
brightness-adjusted contrast enhancement is performed on
the composite image to generate a first contrast enhanced
image. A brightness-preserved contrast enhancement is per-
formed on the composite image to generate a second contrast
enhanced image. The first contrast enhanced image and the
second contrast enhanced image are blended based on the
dynamic range.

A detailed description is given in the following embodi-
ments with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention can be more fully understood by
reading the subsequent detailed description and examples
with references made to the accompanying drawings,
wherein:

FIG. 1 shows a block diagram of a local enhancement
apparatus of an embodiment of the invention;

FIG. 2 shows a multiple exposure image system which uses
a long exposure image sensor and a short exposure image
sensor to capture a same scene;

FIG. 3 illustrates a diagram of the dynamic range DR and
the exposure ratio E_ratio.

FIG. 4 is an illustrative diagram of the brightness-pre-
served contrast enhancement; and

FIG. 5 is a flow chart of the contrast enhancement method
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The following description is of the best-contemplated
mode of carrying out the invention. This description is made
for the purpose of illustrating the general principles of the
invention and should not be taken in a limiting sense. The
scope of the invention is best determined by reference to the
appended claims.

The present invention provides a contrast enhancement
module to adjust the contrast of images in a multiple exposure
image system, in order to make the images adaptable to an
image displayer and human eyes. The contrast enhancement
module will be described below in accordance with FIGS. 1
and 2.

In order to avoid the local histogram equalization reducing
the global contrast, the embodiments of the present invention
provides a local contrast enhancement apparatus to adap-
tively adjust the brightness of each block according to the
characteristics of the image. For example, in a scene that its
dynamic range is far below a maximum dynamic range (i.e.,
the dynamic range an image sensor can reproduce), contrast
enhancement by local histogram equalization may reduce the
global contrast due to the block-wise brightness adjustment;
while in another scene that its dynamic range is close to the
maximum dynamic range (i.e., the dynamic range an image
sensor can reproduce), the local histogram equalization that
adjust the brightness of each block may bring out more details
of the image. Therefore, in a scene that its dynamic range is
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below the dynamic range an image sensor can reproduce, a
brightness-preserved contrast enhancement is preferred,
while in another scene that its dynamic range is close to the
dynamic range an image sensor can reproduce, the original
contrast enhancement that adjusts brightness of each block is
preferred.

FIG. 1 shows a block diagram of a local enhancement
apparatus of an embodiment of the invention. The local
enhancement apparatus receives an image IMG. The image
IMG is divided into a plurality of blocks by block divider 14.
Each block is processed by brightness-preserved enhance-
ment unit 18 and brightness-adjusted enhancement unit 19.
The brightness-preserved enhancement unit 18 performs his-
togram equalization and preserves the brightness of the block
to output a brightness-preserved block BP. The brightness-
adjusted enhancement unit 19 performs histogram equaliza-
tion, adjusts the brightness ofthe block to reveal more details,
and outputs a brightness-adjusted block BA. The scene
dynamic range estimator 16 generates the dynamic range DR
of the image IMG based on the characteristic of the image
IMG. The blender 20 blends the brightness-adjusted block
BA and the brightness-preserved block BP to generate an
enhanced image based on the dynamic range DR. In a scene
that its dynamic range is far below the maximum dynamic
range (i.e., the dynamic range an image sensor can repro-
duce), a brightness-preserved contrast enhancement is pre-
ferred by the blender 20, while in another scene that its
dynamic range is close to the dynamic range an image sensor
can reproduce, the original contrast enhancement that adjusts
brightness of each block is preferred by the blender 20. In one
example, the blender 20 may use a weighting based on the
dynamic range DR to blend the brightness-preserved block
BP and the brightness-adjusted block BA.

FIG. 2 shows a block diagram of a multi-exposure imaging
system 100 according to an embodiment of the invention. The
multi-exposure imaging system 100 includes a long exposure
image sensor 122 and a short exposure image sensor 124 to
capture the same scene. As shown in FIG. 2, the image sensors
122 and 124 respectively capture images from the same scene
via the same lens 110 (or different lens in another embodi-
ment) with different exposure settings (including exposure
time, gain of amplifier, etc.) to generate a long exposure
image and a short exposure image. The long exposure image
sensor 122 and the short exposure image sensor 124 may be
independent pixel arrays or at different parts of one single
pixel array. The pixel processing units 132 and 134 respec-
tively perform preliminary image signal processing operation
for the long exposure image and the short exposure image
produced from the image sensors 122 and 124. The auto
exposure controllers 152 and 154 respectively adjust the
exposure setting of the long exposure image sensor 122 and
the short exposure image sensor 124. The exposure ratio
calculator 160 can calculate an exposure ratio E_ratio
between the long and the short exposure of the image sensors
122 and 124 so that the image composition unit 170 can
combine two images respectively captured by the long expo-
sure image sensor 122 and the short exposure image sensor
124 into a composite image based on the exposure ratio
E_ratio.

Then the local enhancement apparatus 180 receives the
composite image IMG. The image IMG is divided into a
plurality of blocks by block divider 14. Each block is pro-
cessed by brightness-preserved enhancement unit 18 and
brightness-adjusted enhancement unit 19. The brightness-
preserved enhancement unit 18 performs histogram equaliza-
tion and preserves the brightness of the block to output a
brightness-preserved block BP; while the brightness-ad-
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4

justed enhancement unit 19 performs histogram equalization,
adjusts the brightness of the block to reveal more details, and
outputs a brightness-adjusted block BA. The scene dynamic
range estimator 162 generates the dynamic range DR of the
image IMG based on the exposure ratio E_ratio. The blender
20 blends the brightness-adjusted block BA and the bright-
ness-preserved block BP to generate an enhanced image
based on the dynamic range DR. In a scene that its dynamic
range is far below the maximum dynamic range (i.e., the
dynamic range an image sensor can reproduce), a brightness-
preserved contrast enhancement is preferred by the blender
20, while in another scene that its dynamic range is close to
the dynamic range an image sensor can reproduce, the origi-
nal contrast enhancement that adjusts brightness of each
block is preferred by the blender 20. In one example, the
blender 20 may use a weighting based on the dynamic range
DR to blender the brightness-preserved block BP and bright-
ness-adjusted block BA.

The exposure ratio E_ratio may be calculated according to
the exposure time and the amplifier gain of the long exposure
sensor and the exposure time and the amplifier gain of the
short exposure sensor. The dynamic rang DR is substantially
proportional to the exposure ratio E_ratio. That is, the higher
the exposure ratio E_ratio is, the higher the dynamic range
DR.

In another embodiment, the dynamic range DR is obtained
by normalizing the exposure ratio E_ratio, such that the
dynamic range DR is between 0 and 1. That is,

o))

E_low is a user-defined low threshold of the exposure ratio,
and E_high is a user-defined high threshold of the exposure
ratio, and are usually defined according to the limitation of the
dynamic range of an image display or human eyes. FIG. 3
illustrates a diagram of the dynamic range DR and the expo-
sure ratio E_ratio.

It can be easily found that the higher the dynamic range DR
the wider the dynamic range of the image IMG. For process-
ing a composite image IMG having a high dynamic range,
there is a preference for enhancing its contrast and adjusting
brightness of each block. Therefore, when the value of the
dynamic range DR in an embodiment is as high as 1, the
blender 20 only uses the brightness-adjusted enhancement
unit 19 to generate the enhanced image. The brightness-ad-
justed enhancement unit 19 performs histogram equalization
onthe block to output a brightness-adjusted block BA, and the
blender 20 uses all the blocks from the brightness-adjusted
enhancement unit 19 to generate the enhanced image.

Oppositely, the lower the dynamic range DR the narrower
the dynamic range of the image IMG. The images with nar-
rower dynamic range can represent actual brightness of the
scene, but may be sometimes too light and sometimes too
dark. For the consistency between the actual scene and the
human perception, the brightness of the narrower dynamic
range image should be kept as same as possible. Thus, it is not
appropriate to use the brightness-adjusted contrast enhance-
ment to process the narrow dynamic range images. Therefore,
when the value of the dynamic range DR in an embodiment is
as low as 0, the blender 20 only uses the brightness-preserved
enhancement unit 18 to enhance the contrast but substantially
maintain the brightness of the composite image IMG. The
brightness-preserved enhancement unit 18 performs histo-
gram equalization and preserves the brightness of the block to

DR = E_ratio— E_low
m”{ ’{E high—E_low’
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output a brightness-preserved block BP, and the blender 20
uses all the blocks from the brightness-preserved enhance-
ment unit 18 to generate the enhanced image. FIG. 4 is an
illustrative diagram of the brightness-preserved contrast
enhancement, which shows a curve of two segment histogram
equalization on the image histogram. In the two segment
histogram equalization, the image histogram is divided into
any two number of segments: a bright (right) segment having
brightness value greater than 128, and a dark (left) segment
having brightness value smaller than 128. The histogram
equalization is respectively performed on each of the two
segments so that the contrast of the entire image is slightly
improved without greatly changing its average brightness.
The embodiment in FIG. 4 is merely for illustration, those
skilled in the art can divide the image histogram into any
number of segments.

While the dynamic range DR falls between 0 and 1, the
blender 20 can blend the brightness-preserved block BP from
the brightness-preserved enhancement unit 18 and the bright-
ness-adjusted block BA from the brightness-adjusted
enhancement unit 19 to obtain the enhanced image based on
the dynamic range DR. Given that the brightness-preserved
enhancement unit 18 performs the brightness-preserved con-
trast enhancement with a first contrast enhancement function
CEF1 and the brightness-adjusted enhancement unit 19 per-
forms the brightness-adjusted contrast enhancement with a
second contrast enhancement function CEF2, the final con-
trast enhancement function CEFF by the blender 20 can be
expressed as follows: CEFF=DRxCEF2+(1-DR)xCEF1.

FIG. 5 is a flow chart of the contrast enhancement method
according to an embodiment of the present invention. The
method 400 first, in step S402, a long exposure image with a
long exposure and a short exposure image with a short expo-
sure from a same scene are captured respectively. Next, in
step S404, the long and the short exposure images are com-
bined into a composite image. In step S406, a dynamic range
based on an exposure ratio of the long exposure to the short
exposure is generated. In step S408, a brightness-adjusted
contrast enhancement on the composite image is performed
to generate a first contrast enhanced image. In step S410, a
brightness-preserved contrast enhancement is performed on
the composite image to generate a second contrast enhanced
image. Then, in step S412, the first and the second contrast
enhanced images are blended based on the dynamic range.

While the invention has been described by way of example
and in terms of the preferred embodiments, it is to be under-
stood that the invention is not limited to the disclosed embodi-
ments. To the contrary, it is intended to cover various modi-
fications and similar arrangements (as would be apparent to
those skilled in the art). Therefore, the scope of the appended
claims should be accorded the broadest interpretation so as to
encompass all such modifications and similar arrangements.

What is claimed is:

1. A local enhancement apparatus, comprising:

a block divider, for dividing an image into a plurality of
blocks;

a first enhancement unit, for performing a brightness-pre-
served enhancement on each of the plurality of blocks
respectively to generate a plurality of brightness-pre-
served blocks;

a second enhancement unit, for performing a brightness-
adjusted enhancement on each of the plurality of blocks
respectively to generate a plurality of brightness-ad-
justed blocks;

a scene dynamic range estimator, for generating a dynamic
range of the image according to characteristics of the
image; and
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6

a blender, for blending the brightness-preserved blocks and
the brightness-adjusted blocks to generate an enhanced
image based on the dynamic range.

2. The local enhancement apparatus as claimed in claim 1,
wherein the first enhancement unit performs histogram equal-
ization on each of the plurality of blocks and preserves bright-
ness of each of the plurality of blocks respectively to generate
the brightness-preserved blocks and the second enhancement
unit performs histogram equalization on each of the plurality
of blocks and adjusts brightness of each of the plurality of
blocks respectively to generate the brightness-adjusted
blocks.

3. The local enhancement apparatus as claimed in claim 1,
wherein the blender blends the brightness-preserved blocks
and the brightness-adjusted blocks by a weighting based on
the dynamic range.

4. The local enhancement apparatus as claimed in claim 1,
wherein the brightness-preserved blocks are preferred by the
blender when the dynamic range is far below a maximum
dynamic range, and the brightness-adjusted blocks are pre-
ferred by the blender when the dynamic range is close to the
maximum dynamic range.

5. A multi-exposure imaging system, comprising:

a long exposure image sensor, for capturing a long expo-

sure image based on a long exposure from a scene;

a short exposure image sensor, for capturing a short expo-
sure image based on a short exposure from the scene;

an exposure ratio calculator, for obtaining an exposure
ratio of the long exposure to the short exposure; and

a local enhancement apparatus, for dividing a composite
image into a plurality of blocks, performing a bright-
ness-preserved enhancement and a brightness-adjusted
enhancement on each of the plurality of blocks to gen-
erate a plurality of brightness-preserved blocks and a
plurality of brightness-adjusted blocks respectively, and
blending the brightness-preserved blocks and the bright-
ness-adjusted blocks to generate an enhanced image
based on the exposure ratio.

6. The multi-exposure imaging system as claimed in claim

5, further comprising:

an image composition unit, for generating the composite
image according to the short exposure image and the
long exposure image.

7. The multi-exposure imaging system as claimed in claim

5, wherein the local enhancement apparatus comprises a
scene dynamic range estimator for obtaining a dynamic range
of the composite image according to the exposure ratio, and
the local enhancement apparatus blends the brightness-pre-
served blocks and the brightness-adjusted blocks to generate
the enhanced image by a weighting according to the dynamic
range.

8. The multi-exposure imaging system as claimed in claim
7, wherein the brightness-preserved blocks are preferred by
the local enhancement apparatus when the dynamic range is
far below a maximum dynamic range, and the brightness-
adjusted blocks are preferred by the local enhancement appa-
ratus when the dynamic range is close to the maximum
dynamic range.

9. The multi-exposure imaging system as claimed in claim
7, wherein the dynamic range is substantially proportional to
the exposure ratio.

10. The multi-exposure imaging system as claimed in
claim 7, wherein the scene dynamic range estimator obtains
the dynamic range by normalizing the exposure ratio.
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11. The multi-exposure imaging system as claimed in
claim 7, wherein the scene dynamic range estimator normal-
izes the exposure ratio to obtain the dynamic range by an
equation of

E_ratio—E_low

DR = rm’(ma E high—E_low’

o)1)

wherein DR is the dynamic range, E_ratio is the exposure
ratio, E_low is a user-defined low threshold of the exposure
ratio, E_high is a user-defined high threshold of the exposure
ratio,

E_ratio—E_low
T E high-E_low”’ ]

obtains a larger one of

E_ratio—E_low
( E high—E_low ]

and 0, and

E_ratio—E_low
m“( "(E high—E_low’

obtains a smaller one of

o))

E_ratio—E_low
MY E high—E_low’ ]

and 1.

12. The multi-exposure imaging system as claimed in
claim 11, wherein the local enhancement apparatus further
comprises:

a block divider for dividing the composite image into the

plurality of blocks;

a first enhancement unit, for performing the brightness-
preserved enhancement on each of the plurality of
blocks respectively to generate the brightness-preserved
blocks;

a second enhancement unit, for performing the brightness-
adjusted enhancement on the each of the plurality of
blocks respectively to generate the brightness-adjusted
blocks; and

ablender, for blending the brightness-preserved blocks and
the brightness-adjusted blocks to generate the enhanced
image based on the dynamic range.

13. The multi-exposure imaging system as claimed in
claim 12, wherein, when the dynamic range falls between 0
and 1, the first enhancement unit performs a brightness-pre-
served contrast enhancement with a first contrast enhance-
ment function and the second enhancement unit performs a
brightness-adjusted contrast enhancement with a second con-
trast enhancement function, and a final contrast enhancement
function of the blender is expressed as CEFF=DRxCEF2+
(1-DR)xCEF1, wherein CEF1 is the first contrast enhance-
ment function, CEF2 is the second contrast enhancement
function, CEFF is the final contrast enhancement function
and DR is the dynamic range.
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14. The multi-exposure imaging system as claimed in
claim 12, wherein the first enhancement unit performs histo-
gram equalization on each of the plurality of blocks and
preserves brightness of each of the plurality of blocks to
generate the brightness-preserved blocks, and the second
enhancement unit performs histogram equalization on each
of'the plurality of blocks and adjusts brightness of each of the
plurality of blocks to generate the brightness-adjusted blocks.

15. A local enhancement method, comprising:

capturing a long exposure image and a short exposure
image based on a long exposure and a short exposure
respectively from a same scene;

combining the long exposure image and the short exposure
image to obtain a composite image;

generating a dynamic range based on an exposure ratio of
the long exposure to the short exposure;

performing a brightness-adjusted contrast enhancement on
the composite image to generate a first contrast
enhanced image;

performing a brightness-preserved contrast enhancement
on the composite image to generate a second contrast
enhanced image; and

blending the first contrast enhanced image and the second
contrast enhanced image based on the dynamic range.

16. The local enhancement method as claimed in claim 15,
wherein the dynamic range is substantially proportional to the
exposure ratio.

17. The local enhancement method as claimed in claim 15,
wherein the dynamic range is obtained by normalizing the
exposure ratio.

18. The local enhancement method as claimed in claim 15,
wherein the exposure ratio is normalized to obtain the
dynamic range by an equation of

DR = E ratio— E_low
m”{ X(E high—E_low’

0} 1),

wherein DR is the dynamic range, E_ratio is the exposure
ratio, E_low is a user-defined low threshold of the exposure
ratio, E_high is a user-defined high threshold of the exposure
ratio,

E_ratio—E_low )
ma;

E_high-E_low’
obtains a larger one of

E_ratio—E_low
( E _high— E_low ]

and 0, and
E_ratio— E_low
m“’( X(E high—FE_low’

0}.1

obtains a smaller one of
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x(]57re1tio —E_low 0)
T E high-E_low”’

and 1.

19. The multi-exposure imaging system as claimed in
claim 5, wherein only brightness-adjusted blocks are used to
generate the enhanced image when the dynamic range is 1,
and only the brightness-preserved blocks are used to generate

10
the enhanced image when the dynamic range is O.
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